Background. More empirical work is needed to examine the dimensionality of personal epistemology and relations between those dimensions and motivational and strategic components of self-regulated learning. In particular, there is great need to investigate personal epistemology and its relation to self-regulated learning across cultures and academic contexts. Because the demarcation between personal epistemology and implicit theories of intelligence has been questioned, dimensions of personal epistemology should also be studied in relation to implicit theories of intelligence.
In the last decade, students' beliefs and theories about knowledge and knowing, or personal epistemologies, have received increased attention from researchers (e.g. Hofer & Pintrich, 1997 Schommer, 1994) . Most of this work has been rooted in Perry's (1970) early research suggesting that college students start out believing that knowledge consists of simple, unchanging facts handed down by authority, and then progress toward a conception of knowledge as consisting of complex, tentative concepts based on reasoning. While one important line of research on personal epistemology has continued Perry's (1970) effort to identify developmental stages in students' epistemological thinking (e.g. Baxter Magolda, 1992; King & Kitchener, 1994) , mostly through the use of interviewing methodology, Schommer (1990) initiated a line of research that departed from the developmental approach and focused more on how students' epistemological beliefs are related to their academic cognition and performance.
According to Schommer (1990) , personal epistemology may be described as a system of more or less independent beliefs, conceptualized as beliefs about the simplicity, certainty, and source of knowledge, as well as beliefs about the control and speed of knowledge acquisition. While the three first dimensions fall under the more generally accepted definition of personal epistemology as beliefs about the nature of knowledge (simplicity, certainty) and knowing (source; Hofer & Pintrich, 1997; Pintrich, 2002; Rozendaal, de Brabander, & Minnaert, 2001) , the two last dimensions in Schommer's (1990) conceptualization have been more controversial. Both these dimensions may be derived from Dweck's (Dweck, 1999; Dweck, Chiu, & Hong, 1995a; Dweck & Leggett, 1988 ) research on students' implicit theories of intelligence. In that research, some students have been found to favour an incremental theory and conceive of intelligence as a malleable, increasable, and controllable quality, while other students seem to construct an entity theory and believe that intelligence is a fixed and uncontrollable trait. In addition, students who believe that intelligence is fixed and uncontrollable seem more likely to believe that learning occurs quickly or not at all, in accordance with their intellectual gift. Even though some researchers (e.g. Hofer & Pintrich, 1997; Rozendaal et al., 2001 ) have wanted to define personal epistemology in its purest form, thus limiting it to beliefs about the nature of knowledge and knowing, Schommer-Aikins (2002a , 2002b has argued that beliefs related to implicit theories of intelligence (control, speed) should not be conceptualized separate from beliefs about knowledge and knowing. In her view, the two kinds of beliefs are probably intimately tied to each other, and both have been found to be related to several important aspects of learning (Schommer-Aikins, 2002a , 2002b . More recently, Schommer-Aikins (2004) suggested that personal epistemology may be conceptualized as part of an 'embedded systemic model', where beliefs about the control and speed of knowledge acquisition are separated from beliefs about knowledge and knowing. Nevertheless, this model portrays the two kinds of beliefs as reciprocally interacting systems of epistemological beliefs; both influencing self-regulated learning and classroom performance.
There seems to be a clear need to examine the relationship between Schommer's (1990) dimensions of epistemological beliefs and implicit theories of intelligence directly. Whereas Schommer (1990) has measured the dimensions of personal epistemology derived from Dweck's (Dweck, 1986; Dweck & Leggett, 1988) model by asking students about the speed of knowledge acquisition and the relationship between success and hard work and learning-to-learn skills, Dweck (Dweck, 1999; Dweck et al., 1995a) has measured the theories of intelligence by asking students directly about the modifiability of intelligence. It is open to question, however, whether these two approaches really measure the same construct. For example, Bråten and Olaussen (1998) demonstrated that even when asking students about the modifiability of human characteristics associated with intelligence, such as attention and logical reasoning, but avoiding the term intelligence itself, another construct was measured than when students were asked directly how modifiable they considered 'intelligence' to be. Specifically, it was found that students viewed intelligence as less modifiable than other human characteristics associated with intelligence, and, moreover, that only their beliefs about the modifiability of those other characteristics predicted their reported use of learning strategies. Accordingly, it could be expected that the beliefs about control and speed of knowledge acquisition figuring in the epistemological belief system described by Schommer (1990) would be only weakly related to the implicit theories of intelligence described by Dweck (Dweck, 1986; Dweck & Leggett, 1988) . In this study, we related measures of different epistemological beliefs to measures of implicit theories of intelligence, and also examined the relative contribution of epistemological beliefs and theories of intelligence to important aspects of students' self-regulated learning.
To examine her proposed system of epistemological beliefs, Schommer (1990) developed a 63-item questionnaire, with two or more subsets of items written to assess each of the five proposed dimensions. Factor analyses reported by Schommer and associates (e.g. Schommer, 1990; Schommer, Crouse, & Rhodes, 1992) have consistently yielded four factors, which stated from a naïve perspective, are: simple knowledge (ranging from the belief that knowledge is best characterized as isolated bits and pieces to the belief that knowledge is best characterized as highly interrelated concepts), certain knowledge (ranging from the belief that knowledge is absolute and unchanging to the belief that knowledge is tentative and evolving), fixed ability (ranging from the belief that ability to learn is given at birth to the view that ability to learn can be increased), and quick learning (ranging from the belief that learning takes place quickly or not at all to the belief that learning is gradual). Thus, only the hypothesized dimension 'source of knowledge', which Schommer (1990) suggested would range from the belief that knowledge is handed down by authority to the belief that knowledge is derived from reason, has not emerged as a factor from these analyses.
Schommer's (Schommer, 1990; Schommer et al., 1992) factor-analytic research may be called into question because she has used the 12 subsets of the 63 items as variables rather than the individual items, with this departure from common factor-analytic methodology potentially impacting the observed factor solutions (Hall, Snell, & Foust, 1999) . When Qian and Alverman (1995) conducted an item-based factor analysis of the Schommer Epistemological Questionnaire (SEQ) after eliminating those items related to the hypothesized dimension concerning source of knowledge, which had not emerged as a factor in prior research, the following three factors were found: simple -certain knowledge, fixed ability, and quick learning. In this first attempt to factor analyse the items of the SEQ, the hypothesized dimensions of simplicity and certainty of knowledge thus merged to one factor. Later, Hofer (2000) reported that an item-based factor analysis of the 32 SEQ-items that fell on Qian and Alverman's (1995) three factors yielded a 4-factor solution where no single factor replicated those factors reported by Schommer (Schommer, 1990; Schommer et al., 1992) using subscales as variables. When Schraw, Bendixen, and Dunkle (2002) tried to individually factor all 63 items of the SEQ, they identified only two factors (certain knowledge and fixed ability) corresponding to factors reported by Schommer, while three additional factors (incremental learning, certain knowledge 2, and integrative thinking) differed from her results. Thus, when items are entered into factor analysis without a priori groupings, the SEQ may result in another dimensionality of personal epistemology than that reported by Schommer (Schommer, 1990; Schommer et al., 1992) .
Still, it seems most important to assess the dimensionality proposed by Schommer (1990) by individually factoring items rather than a priori subsets, because the latter strategy cannot really provide evidence for the substantive validity of Schommer's questionnaire (Hofer & Pintrich, 1997; Wood & Kardash, 2002) . Moreover, SchommerAikins (2002b SchommerAikins ( , 2004 has recently acknowledged that factoring based on subsets instead of items is less than optimal, preferring an assessment of the dimensions of personal epistemology through item-based factor analysis. Therefore, our intention in this study was not to replicate Schommer's methodology but to assess the proposed dimensionality of personal epistemology in a way that reflects common factor-analytic practice (Schraw et al., 2002; Wood & Kardash, 2002) .
In their landmark review of personal epistemology research, Hofer and Pintrich (1997) noted the paucity of cross-cultural studies of epistemological beliefs, stating that 'existing frameworks based on US student samples are undoubtedly shaped by underlying cultural beliefs' ( p. 130). More specifically, Schommer-Aikins (2002b) has emphasized the need to study the dimensionality of personal epistemology across cultures, suggesting that different factor structures might reflect cultural differences. For example, a recent factor-analytic study with Belgian university students revealed no evidence for the multidimensionality of epistemological beliefs (Rozendaal et al., 2001) . However, in that study, only some of the 40 items that were used to assess epistemological beliefs were based on the SEQ. One central purpose of the present research was to examine the dimensionality of personal epistemology among Norwegian students by conducting an item-based factor analysis of the 63 items of the SEQ.
Recent epistemological research has linked students' epistemological beliefs to their academic cognition and performance. Schommer (1990) initially found that for students who read a passage in which the concluding paragraph was removed, belief in quick learning was related to the writing of oversimplified conclusions, poor performance on a comprehension test, and overconfidence in test performance. In addition, belief in certain knowledge was related to inappropriate absolute conclusions. Later, Schommer et al. (1992) found that the less students believed in simple knowledge the better they performed on a comprehension test and the more accurately they assessed their comprehension, with path analysis suggesting that study strategies may mediate the effect of belief in simple knowledge on text comprehension. Moreover, Schommer and Walker (1995) confirmed the negative relations previously found between beliefs in both quick learning and certain knowledge, and text comprehension, and Schommer (Schommer, 1993; Schommer, Calvert, Gariglietti, & Bajaj, 1997) reported that students' belief in quick learning was also negatively related to their grade point average.
Other researchers have also found that dimensions of personal epistemology are linked to academic cognition and performance. Thus, negative relations have been obtained between belief in simple knowledge and the use of cognitive and metacognitive strategies (Garrett-Ingram, 1997 ), text comprehension (Schraw et al., 2002) , conceptual change learning (Qian & Alvermann, 1995; Qian & Pan, 2002) , and grades (Garrett-Ingram, 1997; Hofer, 2000; Wood & Kardash, 2002) . Belief in quick learning has been found to be negatively related to cognitive and meta-cognitive strategy use (Garrett-Ingram, 1997) , strategic text processing (Kardash & Howell, 2000) , text comprehension (Schraw et al., 2002) , conceptual change learning (Qian & Alvermann, 1995) , and general academic performance (Wood & Kardash, 2002) . Belief in certain knowledge has been found to be negatively related to deeper-level cognitive strategies and self-regulatory activities (Rozendaal et al., 2001 ), text comprehension (Schraw et al., 2002) , conceptual change learning (Qian & Alvermann, 1995; Qian & Pan, 2002) , and graded academic performance (Hofer, 2000) . Finally, negative relations have been obtained between belief in fixed ability and cognitive and meta-cognitive strategy use (Garrett-Ingram, 1997 ), text comprehension (Schraw et al., 2002) , and conceptual change learning (Qian & Pan, 2002) .
In addition to predicting academic cognition and performance, epistemological beliefs may be related to student motivation. However, Hofer and Pintrich (1997) could cite only two unpublished attempts to link epistemological beliefs to motivation. In those studies, students with more sophisticated epistemological beliefs were more likely to adopt mastery goals (Schutz, Pintrich, & Young, 1993) , as well as to be intrinsically motivated and feel self-efficacious (Hofer, 1994) . Later, Garrett-Ingram (1997) has found belief in simple knowledge to be negatively related to self-efficacy beliefs, control beliefs, task value, and intrinsic goal orientation as measured by the Motivated Strategies for Learning Questionnaire (MSLQ; Pintrich, Smith, Garcia, & McKeachie, 1991) . She also found that belief in fixed ability was negatively related to students' control beliefs. Moreover, Neber and Schommer-Aikins (2002) recently reported that naïve epistemological beliefs were negatively related to adaptive motivational beliefs such as self-efficacy and mastery goal orientation, and Rozendaal et al. (2001) found that students with more relative view of knowledge were reportedly more motivated by personal interest in the subject matter.
As Hofer (Hofer, 2000 (Hofer, , 2002 Hofer & Pintrich, 1997) has pointed out, there is still a need to examine possible linkages between epistemological beliefs and students' strategic choices and motivation. In particular, it seems pertinent to examine such relations within the theoretical framework of self-regulated learning. So far, epistemological beliefs have not been included in models of self-regulated learning (e.g. Pintrich, 2000; Schunk & Ertmer, 2000; Zimmerman, 1998 Zimmerman, , 2000 . However, it has been suggested that epistemological beliefs may function as implicit theories that can give rise to goals for learning and guide the selection of self-regulatory strategies (Hofer & Pintrich, 1997; Pintrich, 2002) . According to Thomas and Rohwer (1987) , students' beliefs serve as a 'filter' through which they decipher and interpret other components of learning. Thus, what students believe about knowledge and learning may influence both motivational and strategic components of self-regulated learning (Nist & Simpson, 2000) . While the motivation constructs that feature in contemporary models of selfregulatory learning may vary somewhat, recurrent constructs concern students' selfefficacy beliefs, their achievement goal orientations, and their personal interest in the task or the domain (Pintrich, 2000; Zimmerman, 1998 Zimmerman, , 2000 . For example, in Zimmerman's (2000) influential model of the cyclical phases of self-regulation, the 'forethought' phase involves the activation of personal beliefs about being capable to learn and perform effectively (i.e. self-efficacy beliefs), an orientation toward task mastery (i.e. mastery goal orientation), and intrinsic interest in the task. In addition, such motivational beliefs are seen as related to the planning and selection of selfregulatory strategies directed at acquiring and displaying skill (Zimmerman, 2000) . Much research in academic motivation has demonstrated that students' self-efficacy beliefs (Bandura, 1986 (Bandura, , 1997 , their mastery goal orientation (Dweck, 1999; Pintrich, 2000) , and their interest in the subject matter (Hidi, 2001; Krapp, 1999; Schiefele, 1999) positively predict their academic performance. To some extent, this positive relationship between motivation and performance seems to be mediated by students' use of self-regulatory strategies (for review, see Pintrich & Schunk, 2002) . In turn, selfregulatory strategy use and increased competence probably affect academic motivation positively (Alexander, Graham, & Harris, 1998) .
It is important to note that a broad conceptualization of self-regulated learning was used in the present research. Thus, the motivational constructs referred to above (i.e. self-efficacy, mastery goal orientation, and interest) were considered to be as much part of self-regulated learning as self-regulatory strategies, with this view reflecting the inclusion of both motivational and strategic components in current models of selfregulated learning (e.g. Pintrich, 2000; Winne & Hadwin, 1998; Zimmerman, 1998 Zimmerman, , 2000 .
The idea that epistemological beliefs may underlie key motivational and strategic components of self-regulation, bears much resemblance to Dweck's (Dweck, 1986; Dweck et al., 1995a; Dweck & Leggett, 1988) model concerning the role of implicit theories of intelligence. In that model, incremental theorists who believe that intelligence is increasable and controllable activate adaptive motivational beliefs and show a mastery-oriented pattern involving the use of effective strategies. In contrast, entity theorists who believe that intelligence is fixed and uncontrollable may activate maladaptive motivational beliefs and show a helpless pattern where they avoid challenging tasks and react to difficulties with decrements in their level of strategy use. Investigating the contribution of students' epistemological beliefs to adaptive motivational beliefs and strategy use in relation to the contribution of their implicit theories of intelligence may help us clarify the relationship between the constructs of epistemological beliefs and theories of intelligence.
The great need to investigate epistemological beliefs across cultures (Hofer & Pintrich, 1997; Pintrich, 2002; Schommer-Aikins, 2002b ) also concerns the relationship between such beliefs and self-regulated learning. While several studies indicate that there may be cultural differences in students' conceptions of knowledge and learning (Alexander & Dochy, 1995; Kember, 1996; Purdie, Hattie, & Douglas, 1996; Qian & Pan, 2002) , our knowledge of how dimensions of epistemological beliefs may relate to motivational and strategic components of self-regulated learning in different cultures is still very limited. Indeed, much more cross-cultural studies are needed to determine the generalizability of theoretical frameworks for learning developed primarily within American educational psychology (Alexander, Murphy, & Guan, 1996) .
However, relations between dimensions of epistemological beliefs and aspects of self-regulated learning may vary not only between cultures, but also between domains and contexts within the same culture. The issue of domain generality versus domain specificity in epistemological beliefs has received increased attention in recent years. Based on a study where students completed the SEQ with a particular domain in mind (either mathematics or social science), Schommer and Walker (1995) concluded that epistemological beliefs were predominantly similar across domains. In that study, the SEQ was revised so that about every third item mentioned the domain explicitly. When Schommer-Aikins, Duell, and Barker (2003) used the same method to assess students' epistemological beliefs in the fields of mathematics, social science, and business, the findings were consistent with Schommer and Walker's (1995) work. However, Schommer and Walker's (1995) conclusion has been challenged by other research. First, studies using between-subject designs have indicated that epistemological beliefs may vary with field of study. For example, Jehng, Johnson, and Anderson (1993) found that business and engineering students were more likely to believe in the certainty of knowledge than students majoring in social science and humanities. Lonka and Lindblom-Ylänne (1996) found that medical students expressed more dualistic views of knowledge (knowledge is right or wrong, true or false) than psychology students. Second, within-subject designs have indicated that epistemological beliefs may vary as a function of academic domain. For example, Hofer (2000) used a measure specifically devised to assess domain-specific epistemological beliefs, where each item on the questionnaire referred to a particular field or subject matter as a frame of reference (e.g. 'In this field, knowledge is certain'). The same students completed the questionnaire twice, once for science and once for psychology. Hofer (2000) concluded that students regarded knowledge in science as more certain and unchanging than in psychology, and that students believed knowledge to be less justified by personal knowledge and first-hand experience in science than in psychology. Moreover, students regarded authority and expertise as the source of knowledge more in science than in psychology, and believed that in science truth was more attainable for experts. At the same time, however, Hofer (2000) found significant correlations between dimensions of epistemological beliefs across the two domains. Buehl and Alexander (2001) also used a measure specifically devised to test for domain-specific epistemological beliefs, with the items focusing on either mathematics or history. Both exploratory and confirmatory factor analyses indicated that epistemological beliefs were domain-specific. Moreover, comparisons of students' beliefs about mathematics and history revealed that they believed that more effort was required to gain knowledge in mathematics than in history and that knowledge in mathematics was more integrated with knowledge in other areas than knowledge in history (see also, Buehl, Alexander, & Murphy, 2002) .
Despite existing evidence that epistemological beliefs may vary as a function of domain or field of study, several researchers seem to hold that the issue of domaingenerality versus domain-specificity is not really a question of either-or, suggesting that epistemological beliefs can have both a general and a specific character and can be assessed at both a general and a specific level (e.g. Buehl & Alexander, 2001; Buehl et al., 2002; Hofer, 2000; Hofer & Pintrich, 1997; Pintrich, 2002; Schommer-Aikins, 2002a , 2002b .
Domain differences in epistemological beliefs seem to be related to differences between so-called 'hard' (e.g. mathematics and science) and 'soft' (e.g. social science and humanities) fields of study, with some studies indicating that students hold more naïve epistemological beliefs in 'hard' fields. However, instead of interpreting such differences in terms of naiveté, they may be seen as attunements to the inherent nature of different domains, for example, to the degree of domain structuredness (Buehl & Alexander, 2001; Hofer, 2000; Hofer & Pintrich, 1997) . At the same time, the inherent nature of domains may be reflected in the ways they are taught, with differences in instructional contexts across domains or fields of study strengthening differences in student epistemological beliefs (Hofer & Pintrich, 1997) . In between-subject designs, where students within different academic fields, such as mathematics and history, are asked about their epistemological beliefs, those students are most likely to have experienced different pedagogical approaches as well, because such subjects are seldom taught in the same way. Also, in within-subject designs, where the same students are asked about their epistemological beliefs with respect to different fields, academic domain and instructional context are likely to be confounded, because students will associate the targeted domains with different instructional experiences. Given such methodological problems, it is not presently possible to determine the extent to which differences in epistemological beliefs are related to differences in the nature of domains, differences in the way domains are taught, or differences in how the nature of domains and instruction combine (Buehl & Alexander, 2001) .
In particular, the question of how differences in instructional contexts may relate to differences in epistemological beliefs is essentially an unanswered one (Buehl & Alexander, 2001; Hofer, 2000) . However, based on a qualitative study combining observations and interviews in two versions of introductory-level college chemistry, Hofer (2004a) concluded that although students interpreted instructional practices in terms of their existing epistemological beliefs, those beliefs were also influenced by instruction. For example, different ways of assisting students in preparing for tests seemed to influence their beliefs about the relative simplicity or complexity of knowledge. Thirteen of the participants in Hofer's study were enrolled in a general chemistry course and 12 in a more advanced organic chemistry course, with the two courses offering 'dramatic differences in pedagogical style as well as implicit messages about the meaning of knowledge and knowing in chemistry' ( p. 138). However, even in this valuable effort to relate differences in epistemological beliefs to differences in instructional context by studying similar groups of students in the same subject with different pedagogical approaches, possibilities for confound seem to exist. For example, in addition to experiencing different instructional practices, the students in the two courses worked on different chemical problems at different levels of complexity, also using different textbooks, allowing for a possible confound between subject matter and instructional practice. Moreover, academic achievement and instructional practice were confounded, because placement in the two courses was made according to achievement level. Finally, Hofer did not report on the distribution of male and female students in the two courses.
As another impetus for understanding how personal epistemology may vary with instructional context, Hammer's (Hammer 2002; Hammer & Elby, 2002) contextualist resource view of personal epistemology argues that the number and type of epistemological resources that students draw on in school are embedded in forms of instructional practices. Hammer and Elby (2002) especially suggested that innovative pedagogical approaches where class discussion is more typical than lectures, and where students are engaged in activities of design and construction to accomplish authentic tasks, are more likely than traditional instructional practices to activate sets of epistemological resources that are productive for learning.
The two samples of postsecondary students that participated in the present investigation were selected to represent fields of study characterized by different instructional contexts. The samples of business administration and teacher education students that we used thus differed in terms of both evaluation practices and the use of innovative pedagogical approaches such as problem-based learning and interdisciplinary project work (see Participants and academic contexts below). According to Paulsen and Wells (1998) , students from similar academic fields should not be expected to have different epistemological beliefs, with similarity defined in accordance with Biglan's (1973a Biglan's ( , 1973b classification system for academic domains. In that system, the two main dimensions are hard-soft and pure-applied. Hard academic fields focus on major paradigms with strong agreement about methodology and content, whereas soft fields lack common paradigms with much arguing going on about methodology and key concepts. Pure academic fields focus on theory building; applied fields on theory application. Based on Biglan's classification system, both business administration and teacher education seem to fall in the category of soft-applied. While we fully acknowledge the difficulties involved in avoiding a confound between academic field and instructional context, the fact that we compared students from two fields that can be recognized as similar along both the hard-soft and the pure-applied dimension, may make it more likely that potential differences between the business administration and teacher education students can be attributed to instructional context (see also, Schommer-Aikins et al., 2003) . In the two contexts, we examined potential differences in dimensions of epistemological beliefs as well as potential differences in relations between epistemological beliefs and aspects of self-regulated learning.
Because epistemological beliefs were measured with a Norwegian adaptation of the original version of the SEQ, students' general beliefs about knowledge, knowing, and learning were assessed in this study. In accordance with Spiro, Feltovich, and Coulson (1996) , we interpret such general beliefs as 'prefigurative in the sense that they constrain, at the most fundamental level, an individual's understanding of what knowledge consists of and how it should be acquired' (p. S53). Such general prefigurative schemas may also vary with study context, and affect key motivational and strategic processes in the self-regulation forethought phase differently in those contexts. Presumably, more general beliefs are related to domain-specific beliefs and not weakened or overshadowed by them (Buehl & Alexander, 2001) .
Given this theoretical orientation, we set out to answer the following four questions in our investigation: first, what is the dimensionality of personal epistemology as revealed by an item-based factor analysis of the SEQ with Norwegian postsecondary students? Second, what is the relationship between dimensions of personal epistemology and students' implicit theories of intelligence? Third, are there any differences in dimensions of personal epistemology between teacher education students in an innovative instructional context, and business administration students participating in more traditional instructional practice? Fourth, what is the relative contribution of dimensions of personal epistemology and implicit theories of intelligence to students' self-efficacy beliefs, mastery goal orientation, personal interest, and self-regulatory strategy use, and do those contributions vary with study context?
Method
Participants and academic contexts We selected two independent samples representing fields of study characterized by different instructional contexts for this research. The first sample consisted of 178 students at the Norwegian School of Management in Oslo, who were in their first year of a 4-year programme in business administration. These students could obtain a master's degree by taking an additional fifth year. The sample included 65 women (36.5%) and 113 men (63.5%). The students ranged in age from 18 to 32 years (M ¼ 20:8 years, SD ¼ 2:0 years). At the school, there were 310 students in all at this level of business administration; thus, the response rate was 57.4%. The respondents were representative of the total group in terms of gender and age, but, unfortunately, other relevant information regarding the non-respondents was not available.
The second sample was made up of 108 students at the Faculty of Education at a college in south-east Norway, who were in the first year of a 4-year undergraduate teacher education programme. This second sample included 74 women (68.5%) and 34 men (31.5%), and the students ranged in age from 19 to 46 years (M ¼ 24:8 years, SD ¼ 6:4 years). The response rate for the student teachers was 90%.
The Norwegian School of Management, one of the largest business schools in Europe, is a private college. According to the study director, the business administration students perceive themselves and act more as customers than as students in relation to the school. The study of business administration is generally regarded as a potential passport to much coveted rewards in terms of elite positions in society and economic life that only a few students can hope to win (Birkelund, Gooderham, & Nordhaug, 2000) . The students had already competed very hard to pass the severe entrance requirements for the programme, and only students who had received very good grades in their previous studies had been admitted. In addition, competitive grading practices were extensively used in the programme. During the first year, when the business administration students studied several compulsory subjects (e.g. mathematics, accounting, and macroeconomics), they had to take 11 different examinations. Moreover, most of the instruction during the first year of the business administration programme was based on traditional transmissionoriented pedagogy and consisted of large lectures.
The student teachers that participated in our study attended a state college with no school fees. There was not much competition for entrance to the teacher education programme, and most of the students who applied for entrance were admitted. In regard to evaluation practice, grading was infrequent in the programme. During the first year, when the student teachers studied subjects such as mathematics, education, and Norwegian, they had to take only three graded examinations, including two traditional school tests and one portfolio-based assessment. In addition to summative portfolio-based assessment, formative process evaluation was much used in the programme. The student teachers' chances of finding employment in public schools after finishing college were good no matter what grades they received in their studies. In Norway, all teachers who have graduated from a teacher education programme at one of the state colleges receive the same salary independent of their graded academic performance. In regard to instructional practice, the teacher education programme concentrated on studentactivating learning methods and the integration of information and communications technology (ICT) into the daily study work, with special emphasis given to computersupported collaborative learning. Thus, the core activity in the programme consisted of student-regulated, problem-based group work within the framework of interdisciplinary projects, with ICT used as an important tool for facilitating students' co-construction and integration of knowledge. For a detailed description and evaluation of this innovative teacher education programme, see Bråten, Strømsø, and Olaussen (2003) .
Measures

Epistemological beliefs
A Norwegian version of the SEQ (Schommer, 1990 ) was used to assess students' epistemological beliefs. (The SEQ was subsequently published; Schommer, 1998 .) The questionnaire was composed of 63 statements about knowledge and learning that students were asked to rate on a 5-point Likert scale (1 ¼ strongly disagree, 5 ¼ strongly agree). Two or three subsets of items are supposed to assess each epistemological dimension, with the subsets of 'avoid ambiguity' (5 items) and 'knowledge is certain' (6 items), for example, prepared to assess the dimension of 'certain knowledge'. When these subsets of items have been used as variables in previous factor-analytic research (e.g. Schommer, 1990; Schommer et al., 1992) , a 4-factor structure has typically been found. Titled from the naïve perspective, these factors include simple knowledge (sample item: 'when I study, I look for specific facts'), certain knowledge (sample item: 'scientists can ultimately get to the truth'), quick learning (sample item: 'successful students learn things quickly'), and fixed ability (sample item: 'the really smart students don't have to work hard to do well in school'). Schommer et al. (1997) reported that internal consistency reliabilities for items composing these factors have been found to vary between .63 and .85.
Implicit theories of intelligence
A Norwegian version of Dweck's (1999) Theories of Intelligence Scale (TIS) was used to assess students' entity and incremental conceptions of intelligence. The 'self' form for adults of this measure was used to ensure that the students focused on their ideas about their own intelligence (and not on their ideas about people in general). The four items used to measure students' entity theory concerned the belief that intelligence is a fixed trait, that is, a personal attribute that cannot be changed (sample item: 'you can learn new things, but you can't really change your basic intelligence'). The four items used to measure an incremental theory focused on the belief that intelligence is controllable, that is, that individuals can become more intelligent through their efforts (sample item: 'no matter how much intelligence you have, you can always change it quite a bit'). The items focusing on an entity and an incremental conception of intelligence, respectively, are presented in mixed order in the TIS, and each item is rated on a 6-point scale ranging from strongly agree (1) to strongly disagree (6). According to Dweck et al. (1995a) , few items are used to measure implicit theories of intelligence because such theories are constructs with a simple unitary theme. Thus, repeatedly rephrasing the same idea may lead to confusion and boredom on part of the respondents. Even though the 'self' form of the TIS contains items written in the second-person (and not in the first-person) form, validity data indicate that this scale assesses people's beliefs about their own intelligence (Dweck, 1999; Dweck et al., 1995a; Dweck, Chiu, & Hong, 1995b) . In the 'other' form of the TIS, the word you is replaced with the words people, someone, or everyone. The reliabilities (Cronbach's a) for the entity items were .90 for the sample of business administration students and .88 for the sample of student teachers. For the incremental items, the reliability estimates were .92 (business administrations) and .89 (teacher education).
Self-efficacy
The measure of self-efficacy beliefs was adapted from the MSLQ (Pintrich et al., 1991) . The eight items of this measure focus on students' judgments about their capability to accomplish study tasks as well as on their confidence in their skills to perform those tasks (sample item: 'I am confident I can do an excellent job on the assignments and tests in this study'). The students rated each item on a 7-point Likert scale ranging from not at all true of me (1) to very true of me (7). The reliability estimates (Cronbach's a) for the self-efficacy measure were .90 for the sample of business administration students and .84 for the student teachers.
Mastery goal orientation
The measure of mastery goal orientation was adapted from Midgley et al. (1998) . The measure consisted of six items pertaining to learning, self-improvement, and the mastery of challenging tasks (sample item: 'an important reason why I do my work in school is because I want to get better at it'). The students rated each item on a 5-point anchored scale (1 ¼ not at all true, 5 ¼ very true). The reliabilities (Cronbach's a) of the 6-item measure of mastery goal orientation were .71 for the business administration students and .75 for the student teachers.
Study interest
To measure students' personal interest in their field of study, we developed a Norwegian version of Schiefele, Krapp, Wild, and Winteler's (1993) Study Interest Questionnaire (SIQ). This measure was composed of 18 items focusing on students' enjoyment and valuing of study activities and subjects for their own sake (sample item: 'after a long weekend or vacation I look forward to starting on the study again'). The students rated each item on a 4-point scale ranging from not at all true of me (1) to very true of me (4). Schiefele et al. (1993) reported several types of validity data for the SIQ, indicating that this is a sufficiently valid instrument for measuring intrinsic study interest. In the present research, we obtained the reliability estimates (Cronbach's a) of .87 (business administration) and .83 (teacher education) for the SIQ.
Self-regulatory strategies Our strategy measure was also adapted from the Pintrich et al. (1991) MSLQ and included a scale focused on meta-cognitive self-regulation. In adapting the MSLQ measures (i.e. self-efficacy and self-regulatory strategies), the items were not worded to have students focus on particular classes or subjects. Rather, students were asked about their beliefs and experiences in their study (i.e. business administration or teacher education) in general, for example, by using phrases such as 'in this study' or 'programme' as part of the item stem. The MSLQ meta-cognition scale consists of 12 items addressing to what extent students use self-regulatory activities to plan, monitor, and regulate their cognition (sample item: 'I try to think through a topic and decide what I am supposed to learn from it rather than just reading it over when studying'). Students rated themselves on a 7-point Likert scale ranging from not at all true of me (1) to very true of me (7). The reliability (Cronbach's a) for the strategy measure was .76 for both samples.
Procedure
All the measures were group administered to the participants in the autumn term (November) of their first year of study. The second author and two trained research assistants were involved in the data collection from the business administration students, and the students who attended a large regular lecture intended for all first-year business administration students at the Norwegian School of Management responded to the surveys. The data from the student teachers were collected by one of the research assistants during a large lecture for all the students at this level of teacher education. The students were informed that their participation in the project was entirely voluntary and assured that the information they provided would be confidential. The order of administration varied at random for the measures with the exception that the selfefficacy measure was always presented before the strategy items.
The original scales in English and German were translated into Norwegian by a group of five educational psychology researchers who were all proficient in English and German in addition to Norwegian. All the items were translated so that their essential meanings were retained, with some original formulations altered slightly to ensure that all the items were easy to understand in the context of Norwegian students. The five researchers worked together on the translations with disagreements solved through group discussion.
Results
Our first research question concerned the dimensionality of personal epistemology. Prior to factor-analysing the data, we computed the internal consistency for the 63 items of the SEQ. Coefficient a was .75, with item-total correlations ranging from 2 .17 to .47. Seven items had negative item-total correlations, and eight items had item-total correlations less than .10. Following Wood and Kardash (2002) , these 15 items were eliminated from further analyses. Coefficient a for the remaining 48 items was .80. Principal component analyses were performed on the 48 items for both separate samples and for the pooled sample to explore the stability of the solutions of the underlying structure. Because we expected the factors to be correlated, we chose to conduct oblique rotation in each analysis. Estimates for the pooled sample are reported below.
Initial analysis yielded 16 factors with eigenvalues greater than 1 that explained 59.5% of the total sample variation. Inspection of the scree plot suggested a four-factor solution, with one large factor with an eigenvalue of 5.22 and three other factors with eigenvalues greater than 2. The remaining 12 factors had eigenvalues ranging from 1.81 to 1.06. Because the size of the eigenvalues as well as the scree plot appeared consonant with a 4-factor solution, we decided to examine this solution further. First, a 4-factor solution was forced, with a principal components analysis with oblique rotation performed on all 48 items. After this analysis, 19 items were eliminated because they did not load at least .35 on any of the four factors or because they loaded significantly or equally on more than one factor. When a four-factor solution was forced for a second time, using the same procedure on the remaining 29 items, four factors with high loadings (. .40) and low overlap for any item (, .30) were identified. This four-factor solution included 24 items of the SEQ. The four factors had eigenvalues ranging from 3.89 to 1.73 and explained 33% of the total sample variation. Item-to-factor loadings, eigenvalues, and reliability estimates (Cronbach's a) for each of the four factors are shown in Table 1 .
The four factors were labelled: speed of knowledge acquisition, certainty of knowledge, knowledge construction and modification, and control of knowledge acquisition.
The nine items assigned to Factor 1, speed of knowledge acquisition, generally tap beliefs about the time it takes for learning to occur. Six items are from subsets originally written to assess quick learning, with the other three items coming from subsets written Almost all the information you can learn from a textbook you will get during the first reading .67
Working hard on a difficult problem for an extended period of time only pays off for really smart students .58
If a person tries too hard to understand a problem, they will most likely end up being confused
.58
You will just get confused if you try to integrate new ideas in a textbook with knowledge you already have about a topic .56
For success in school, it's best not to ask too many questions .51
It's a waste of time to work on problems which have no possibility of coming out with a clear-cut and unambiguous answer .
(.26)
If I find the time to re-read a textbook chapter, I get a lot more out of it the second time (R)
.47
If you are ever going to be able to understand something, it will make sense to you the first time you hear it .47
Learning is a slow process of building up knowledge (R)
. If a person forgot details, and yet was able to come up with new ideas from a text, I would think they were very bright (R)
.61
I find it refreshing to think about issues that authorities can't agree on (R)
To me studying means getting the big ideas from the text, rather than details (R)
.54
The most successful people have discovered how to improve their ability to learn (R)
.53
I try my best to combine information across chapters or even across classes (R)
.51 (.29)
Today's facts may be tomorrow's fiction (R) .51
to assess simple knowledge and certain knowledge. High scores on this factor represent the belief that learning occurs quickly or not at all, while low scores represent the belief that learning is a gradual process requiring both time and effort. The five items comprising Factor 2, certainty of knowledge, focus on the possibility to obtain objective truth. Three of the items are from subsets written by Schommer (1990) to assess certain knowledge; the two other items are from a subset written to assess simple knowledge. High scores on this factor represent the view that unambiguous, objective truth can be found by scientists and experts, while low scores represent a rejection of the notion that there is an unambiguous, objective truth that can be known.
Factor 3, knowledge construction and modification, consisted of seven items dealing with the belief that knowledge is constructed and modified through the identification of new ideas, the use of learning-to-learn skills, the integration of information from multiple sources, critical processing, and the recognition that existing knowledge is only tentative. Three of the items are from a subset written by Schommer (1990) to assess simple knowledge, two items are from subsets written to assess certain knowledge, and two items are from subsets written to assess, respectively, fixed ability and omniscient authority. High scores on this factor represent the view that knowledge is given and stable, while low scores represent the view that knowledge is actively constructed and constantly evolving. Notably, this factor also emerged in a recent similar factor analysis of epistemological beliefs (Wood & Kardash, 2002) .
The three items comprising Factor 4, control of knowledge acquisition, all come from subsets written to assess the fixed ability dimension (Schommer, 1990) . High scores on this factor reflect the idea that ability to learn is fixed and given at birth, while low scores represent the idea that ability to learn is malleable and related to hard work.
Overall, these item-based factor analyses of the SEQ with Norwegian students demonstrated considerable cross-cultural generalizability of dimensions of personal epistemology. That is, three of the factors (speed of knowledge acquisition, certainty of knowledge, and control of knowledge acquisition) corresponded to factors reported by Schommer (Schommer, 1990; Schommer et al., 1992) . A fourth factor, knowledge construction and modification, was less consistent with Schommer's research but corresponded to a factor found by Wood and Kardash (2002) with American students. The assertion that considerable cross-cultural generalizability of dimensions of personal epistemology was demonstrated in this study may seem somewhat bold, given the fact that the factor structure obtained was clearly not precisely the same as that obtained by Schommer (Schommer, 1990; Schommer et al., 1992) . Admittedly, the three factors that corresponded to factors reported by Schommer contained, in part, different items than she would predict, and the fourth factor seemed less consistent with her findings. However, what is at stake here is not an exact replication of the factor structure reported by Schommer but whether the epistemological belief systems are similar across Norwegian and US student samples. Thus, the rationale behind our conclusion with respect to cross-cultural generalizability is that our data seemed to capture the USbased dimensions of personal epistemology reasonably well, even though the specifics of the epistemological belief system were not replicated. Moreover, our conclusion seems to gain credence by the fact that corresponding dimensionality was demonstrated through common (i.e. item-based) factor-analytic practice rather than factoring of a priori subsets of items (Hofer & Pintrich, 1997; Wood & Kardash, 2002) .
The second research question concerned the relationship between dimensions of personal epistemology and students' implicit theories of intelligence.
As can be seen in Table 2 , only belief about the control of knowledge acquisition was significantly related to implicit theories of intelligence. Thus, students who believed that ability to learn was fixed and given at birth were more likely to hold an entity theory of intelligence (r ¼ :26) and less likely to hold an incremental theory of intelligence (r ¼ 2:34). The low correlations indicate, however, that epistemological beliefs about the control of knowledge acquisition represented a separate construct than implicit theories of intelligence. As noted earlier, this could be expected on the basis of how differently the epistemological dimension of fixed ability and the entity theory of intelligence have been operationalized by Schommer (1990) and Dweck (Dweck, 1999; Dweck et al., 1995a) , respectively. In addition, belief about the speed of knowledge acquisition was not related to implicit theories of intelligence, even though this dimension of personal epistemology could also be derived from Dweck's (Dweck, 1986; Dweck & Leggett, 1988) model (Schommer, 2002b) . It should also be noted that low and mostly non-significant correlations were found among the dimensions of personal epistemology. Only the dimension concerning speed of knowledge acquisition was significantly correlated with two other dimensions (with certainty of knowledge, r ¼ :21; with knowledge construction and modification, r ¼ :23), with those correlations indicating that students who believed that learning occurred quickly or not at all also more likely to believe that knowledge was certain as well as given and stable. The third research question concerned potential differences in dimensions of personal epistemology between student teachers and business administration students. Table 3 shows the mean responses for each of the dimensions for the two samples.
As can be seen, there were minimal differences between the two samples in regard to the four dimensions. A MANOVA with the four epistemological dimensions as dependent variables indicated no significant multivariate effect, that is, the combined dependent variables were not significantly affected by academic context. However, when the two implicit theories of intelligence were used as dependent variables, a significant multivariate effect was found, with Wilks' lambda yielding Fð2; 282Þ ¼ 7:35, p ¼ :001. Univariate follow-up with the Scheffé test indicated that there was an effect of academic context for both incremental and entity theory of intelligence, with student teachers significantly more likely than business administration students to view intelligence as increasable, Fð1; 283Þ ¼ 4:92, p , :05, partial h 2 ¼ :017, and with business administration students significantly more likely than student teachers to view intelligence as fixed and unchangeable, Fð1; 283Þ ¼ 13:37, p , :001, partial h 2 ¼ :045. To answer our fourth research question, concerning the relative contribution of dimensions of personal epistemology and implicit theories of intelligence to aspects of self-regulatory learning, we computed four regression equations for each sample with students' self-efficacy beliefs, mastery goal orientation, study interest, and self-regulatory strategies, respectively, as outcome measures. Predictors for each of these equations were the four dimensions of epistemological beliefs and the two implicit theories of intelligence. In addition, the dichotomous variable of gender was included (males ¼ 1, females ¼ 2) to control for any gender differences. Table 4 shows both standardized and unstandardized coefficients for regression equations predicting self-efficacy beliefs with gender, dimensions of personal epistemology, and implicit theories of intelligence. The seven predictors together explained a significant amount of variance in self-efficacy beliefs, Fð7; 98Þ ¼ 5:58, p , :001 (R 2 ¼ :29) for the student teachers, Fð7; 164Þ ¼ 3:99, p , :001 (R 2 ¼ :18) for the business administration students. The results for the student teachers indicated that an entity theory of intelligence (b ¼ 20:30, p , :05) as well as naïve epistemological , with male students reporting higher self-efficacy than females. The seven predictors together also explained a significant portion of the variance in students' mastery goal orientation, Fð7; 97Þ ¼ 8:68, p , :001 (R 2 ¼ :39) for the student teachers, Fð7; 164Þ ¼ 6:24, p , :001 (R 2 ¼ :21) for the business administration students.
As can be seen in Table 5 , beliefs concerning the speed of knowledge acquisition significantly predicted mastery goal orientation in both samples (b ¼ 20:30, p ¼ :001 for the student teachers; b ¼ 20:21, p , :001 for the business administration students). Additionally, beliefs about knowledge construction and modification significantly predicted the adoption of mastery goals among student teachers (b ¼ 20:37, p , :001), while belief about the certainty of knowledge was a significant predictor for the business administration students (b ¼ 20:25, p ¼ :001). In the sample of student teachers, females were also more likely to adopt a mastery goal orientation than males (b ¼ 0:24, p , :001). Also in regard to study interest, all the predictors together explained a significant amount of variance, Fð7; 98Þ ¼ 4:35, p , :001 (R 2 ¼ :24) for the student teachers, Fð7; 164Þ ¼ 3:37, p ¼ :002 (R 2 ¼ :13) for the business administration students. Again, belief about knowledge construction and modification was a significant predictor for the student teachers (b ¼ 20:19, p , :05) , as were beliefs about the certainty of knowledge for the business administration students (b ¼ 20:21, p , :01; see Table 6 ).
Moreover, belief about the control of knowledge acquisition was a significant predictor of study interest for the business administration students (b ¼ 20:21, p ¼ :01).
Finally, the seven predictors together explained a significant portion of the variance in students' reported use of self-regulatory strategies, Fð7; 98Þ ¼ 4:48, p , :001 (R 2 ¼ :24) for the student teachers, Fð7; 164Þ ¼ 4:01, p , :001 (R 2 ¼ :15) for the business administration students. Table 7 shows that belief about knowledge construction and modification once more was a significant predictor for the student teachers (b ¼ 20:40, p , :001), explaining as much as 16% of the variance in reported strategy use alone. For the business 
Discussion
The present research contributes to the literature on personal epistemology by demonstrating considerable cross-cultural generalizability of Schommer's (1990) system of epistemological beliefs. Even though we conducted item-based factor analyses of the SEQ instead of using the 12 subsets as variables, three of the four factors found by Schommer (Schommer, 1990; Schommer et al., 1992) emerged. In addition to these three factors concerning the speed of knowledge acquisition, the certainty of knowledge, and the control of knowledge acquisition, a fourth factor previously found with American students emerged. This fourth factor, knowledge construction and modification, was found by Wood and Kardash (2002) in an item-based analysis, where 58 of Schommer's (1990) original items were analysed together with 22 items used by Jehng et al. (1993) .
Although it seems clear that Norway and the USA differ in some cultural values, for example, in their emphasis on an egalitarian ideology (e.g. Williams & Mitchell, 1989) , both countries are industrialized and democratic Western societies, and the differences in cultures may not result in substantial differences regarding dimensions of personal epistemology. An investigation of dimensions of personal epistemology within more collectivistic cultures, giving more emphasis to compliance with authority and respect for expertise, for example, might well yield another dimensionality. There is still a great need to study dimensions of personal epistemology across societies with greater cultural differences than Norway and the USA. Of course, the study of dimensions of personal epistemology across diverse cultures raises the question of whether existing measures are appropriate for assessing beliefs in other cultures than in those in which they were originally developed (Buehl, 2003; Duell & Schommer-Aikins, 2001; Schommer-Aikins, 2002b) . It is not sufficiently clarified how well the conceptualizations of personal epistemology that underlie existing measures, such as the SEQ, capture the nature of epistemological beliefs in other cultures. Possibly, existing measures will have to be revised to be more culturally sensitive in the sense of building on conceptualizations that lend themselves more easily to the development of parallel measures in different cultures (Clarebout, Elen, Luyten, & Bamps, 2001) . To ensure that we are assessing and comparing all relevant dimensions of personal epistemology across cultures, we may also have to start by exploring potential crosscultural differences in the structure and nature of epistemological beliefs by using interviews and more qualitative methods (Buehl, 2003) .
The present study also contributes to the literature on epistemological beliefs by indicating that dimensions of personal epistemology concerning the speed and control of knowledge acquisition represent constructs separate from the construct of implicit theories of intelligence. Even though it has been suggested that the dimensions concerning speed and control of knowledge acquisition may fall more inside the construct of implicit theories of intelligence than inside the construct of epistemological beliefs (Hofer & Pintrich, 1997) , this was not confirmed by our correlational analysis. Apparently, there is a difference between asking students directly about how modifiable they think intelligence is and asking them about the speed of learning and the ability to learn. This is consistent with Bråten and Olaussen (1998) , who found that asking students directly about the modifiability of intelligence yielded quite another result than asking them about the modifiability of several intellectual qualities (e.g. learning speed, logical reasoning, and reading comprehension). Of course, this finding does not undermine the view that beliefs about knowledge and knowing should be considered the central components of epistemological beliefs or that it may be theoretically sound to keep beliefs about knowledge and knowing separate from beliefs about learning. In a more pragmatic perspective, however, it seems important that speed as well as control of knowledge acquisition served as useful predictors of self-regulated learning in the present investigation.
There may be several reasons why we did not find differences between the teacher education and business administration students in any of the dimensions of personal epistemology. First, because the SEQ was designed to measure more general beliefs, this instrument may lack sensitivity in regard to contextual differences in epistemological beliefs (Hofer, 2000) . Still, other researchers have found differences in epistemological beliefs across academic contexts with instruments assessing general beliefs (e.g. Jehng et al., 1993; Lonka & Lindblom-Ylänne, 1996) . Another reason why no differences were found in epistemological beliefs between the student teachers and the business administration students may be that they were all first year students. Possibly, differences in dimensions of epistemological beliefs would emerge as students gain more experience in the two academic contexts (cf. Schommer-Aikins, 2002a; Schommer-Aikins et al., 2003) . In addition, Norwegian secondary education is quite homogeneous, with most students moving into postsecondary education having similar backgrounds in regard to subjects and instructional practices regardless of what academic areas they choose to pursue. Of course, only longitudinal data can address the question of emerging differences over time adequately. In addition, more effort should be put into trying to disentangle the potential effects of different fields and different instructional practices, for example, by studying individuals in the same field who are taught in different ways over time (cf. Hofer, 2004a) .
It should be noted that the student teachers and the business administration students did, in fact, differ in terms of their conception of intelligence. In particular, the business administration students were found to have stronger beliefs in fixed and unchangeable intelligence than the student teachers. Possibly, this difference might be related to the severe entrance requirements for the business administration programme, with only the best students succeeding in the highly selective process. Because many students are not admitted to the programme despite their hard work and effort, the students who do succeed in the competition may well develop the belief that they are more gifted than others or even born smart. Despite a statistically significant result, only a small difference was found between the student groups on the measure of incremental theory of intelligence.
In general, the present investigation of Norwegian postsecondary students showed that dimensions of personal epistemology predicted motivational and strategic processes in ways consistent with previous research with US student samples. Thus, within the framework of self-regulated learning, it was found that naïve epistemological beliefs were negatively related to students' perceived self-efficacy, mastery goal orientation, study interest, and self-regulatory strategy use. Moreover, dimensions of epistemological beliefs were much better predictors of such aspects of self-regulated learning than implicit theories of intelligence. Only in one analysis predicting self-efficacy beliefs for student teachers was intelligence (i.e. entity) theory a significant predictor when dimensions of personal epistemology were controlled for. This suggests that epistemological beliefs should be included in models of self-regulated learning, and that they may play a more important role for adaptive motivation and learning than students' implicit theories of intelligence.
Despite the absence of evidence of differences in dimensions of personal epistemology between student teachers and business administration students, differences in the predictability of those dimensions were found for the two samples. Notably, beliefs about the certainty of knowledge did not significantly predict any measured aspect of self-regulated learning among the student teachers, while this variable predicted all the measured motivational beliefs among the business administration students. In addition, belief about knowledge construction and modification was a more general and stronger predictor among the student teachers than among the business administration students. The result that beliefs about the certainty of knowledge played a more important role for students' learning in the business administration context and beliefs about knowledge construction and modification played a more important role in the teacher education context may seem consistent with differences in instructional practices between those contexts. Thus, the strong emphasis on student responsibility for knowledge construction in the teacher education programme may have made beliefs about knowledge construction and modification more influential in that context, while more traditional instruction in the form of large teacher-regulated lectures may have given beliefs about the transmission of certain knowledge more power in the business administration context. In any case, it seems important to move beyond studies of potential differences in epistemological beliefs in different academic contexts and also examine potential differences in the predictability of epistemological beliefs in those contexts.
The multidimensionality of epistemological beliefs was confirmed and dimensions were related in predictable and consistent ways to aspects of self-regulated learning in this study of Norwegian postsecondary students. This suggests that a model of selfregulated learning that includes students' epistemological beliefs could be generalized to the cultural context of Norwegian students. At the same time, there were differences in the way students' epistemological beliefs operated across academic contexts. This suggests that holding a particular epistemological belief does not necessarily mean the same in different contexts. The finding that different epistemological beliefs may underlie motivation and learning in different academic contexts could well have instructional implications. For example, in one context it may be particularly important to challenge the self-defeating belief that unambiguous, objective truth can be known (i.e. certain knowledge); in another, it may be more important to target naïve epistemological beliefs about knowledge construction and modification. The point is that students may need guidance in developing epistemological beliefs that are congruent with adaptive motivation and learning in particular academic contexts. While much remains to be known about how students can best be helped to reflect on and, if necessary, change their current epistemological beliefs, some preliminary evidence indicates that interventions designed to promote belief revisions can indeed be effective in promoting change (Schraw & Sinatra, 2004) . However, research on instructional interventions that can foster epistemological belief development is still in its infancy, and more research on this important issue is clearly needed.
Another direction for future research suggested by the present study is to study epistemological beliefs within the framework of a model that also includes aspects of culture, motivation, cognition, and performance. Recently, such complex models have been outlined by Buehl (Buehl, 2003; Buehl & Alexander, 2004) and by SchommerAikins (2004) . In the same vein, Hofer (2004b) recently argued that personal epistemology could be embedded within a three-component model of meta-cognition. Apparently, personal epistemology does not function in a vacuum, but should be conceptualized and researched as a 'system embedded within other systems' (Schommer-Aikins, 2004, p. 23) .
Still another suggestion for future research is to examine the development of epistemological beliefs, as well as potential changes in the relations between such beliefs and other variables or systems, over time. With respect to the specificity/generality issue, Schommer-Aikins et al. (2003) speculated that college students may develop specific epistemological beliefs as they gain academic experience in a particular domain. However, to the extent that students gain deeper knowledge in several domains, they may well return to more domain-general beliefs because they are able to understand the more abstract similarities between fields. In addition to such potential changes in epistemological beliefs, the relations between beliefs and outcomes may change in yet unknown ways over time, with different epistemological beliefs possibly playing important roles at different points in time. Of course, only longitudinal analyses of the development of epistemological beliefs and their relations to other variables can address such issues adequately.
Whereas most prior research on epistemological beliefs has utilized survey methods, more 'dynamic assessments' may be needed to gain a deeper understanding of such beliefs and how they relate to motivation, cognition, and performance (Schraw & Sinatra, 2004) . For example, Hofer (2004a) recently used ongoing classroom observations and student interviews to construct a contextualized perspective on the dimensionality of personal epistemology. In addition, Hofer (2004b) used think-aloud protocols to study epistemological beliefs at work during on-line searching. More research of this type is clearly needed to provide dynamic, in-depth views of epistemological beliefs and their relations to other constructs.
Finally, future research should try to determine the extent to which differences in epistemological beliefs or in the predictability of such beliefs are attributable to differences between fields of study and instructional context, respectively. This is not an easy task, however. As noted earlier, both between-subject and within-subject designs addressing the issue of domain-specificity versus domain-generality of epistemological beliefs contain possible confounds between academic domain and instructional practice. In the present between-subject design, we tried to highlight the role played by instructional context by comparing students from academic fields that were similar according to Biglan's (1973a Biglan's ( , 1973b classification system but experienced different pedagogical approaches. Of course, there might still be differences between the fields of business administration and teacher education that are reflected in students' epistemological beliefs or the relations between such beliefs and other constructs. Moreover, one obvious limitation of the present research was the lack of adequate control over demographic variables such as gender, age, and sociocultural background, as well as over other individual difference variables such as ability and academic achievement. In light of these limitations, it could be argued that the main contribution of the present study is comparing the structure of epistemological beliefs across cultures. A secondary contribution is to suggest that academic context makes a difference. However, what precisely it is about the academic context (academic field versus instructional practice) that matters is still unclear. One possible approach to disentangling the roles played by academic field and instructional practice might be to study the epistemological beliefs of students within different academic fields who are taught in the same way, should such students really exist. Another possible approach might be to study students within the same field who are taught in different ways, preferably working on the same academic content at the same level of difficulty. In both instances, it would be desirable to control for relevant demographic and individual difference variables. It goes without saying that both approaches represent formidable challenges for epistemological belief researchers, at least if they want to collect their data in actual classroom (and not in experimental) settings. However, until researchers find ways to overcome the shortcomings of present approaches, our knowledge about relations among academic fields, instructional practices, and epistemological beliefs will remain tentative.
